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I. INTRODUCTION
A central objective of the IMF's data standards initiatives is to improve data dissemination in support of the operation of financial markets. The financial crisis in Mexico in 1994-95 heightened awareness of the need to provide better information to the public and financial markets. The IMF responded by establishing the data standards initiatives to improve timely release to the public of economic and financial data and information on their compilation procedures. The initiatives include the Special Data Dissemination Standard (SDDS) to guide countries that have, or that might seek, access to international capital markets and the General Data Dissemination System (GDDS) to establish procedures to improve the quality of data of countries not yet aspiring to meet the SDDS requirements.
In recent years, empirical evidence of lower borrowing costs for emerging market countries subscribing to the SDDS has accumulated. Several secondary bond market studies have found an interest rate discount on bonds of emerging market countries (EMCs) subscribing to the SDDS. Recently Cady (2005) found evidence of a similar discount for SDDS subscription on EMC spreads in the primary bond market. To our knowledge, the impact of GDDS participation on the cost of sovereign borrowing has yet to be examined.
This study seeks to fill this gap by examining the impact of the GDDS along with SDDS on the borrowing costs of emerging market and developing countries that have issued sovereign bonds over the past decade and a half. It extends Cady's (2005) analysis by expanding the panel regression analysis to include GDDS participants with access to international capital markets and introducing GDDS participation as a determinant of sovereign borrowing costs. Eichengreen and Mody (1998) provide evidence of a tendency for primary market spreads to follow secondary market spreads with a three-to-four-quarter lag, but, that launch spreads can move differently over the short run. We examine primary market spreads and yields at the time of launch, as they represent the cost of borrowing relevant to EMCs and developing countries, and a discount in the primary market directly benefits the borrowing country. Our analysis provides strong and consistent econometric evidence of data standards initiatives discounts for sovereign issuers participating in the GDDS, as well as EMCs subscribing to the SDDS. The discounts amount to about 8 percent for GDDS participants and 20 percent for SDDS subscribers, or the equivalent of about 20 and 50 basis points, respectively. These results are consistent across various modeling approaches, stable over time, and broadly in line with estimates from other studies. 2 Alternative specifications-including modeling yields as well as spreads and using sovereign credit ratings as a substitute for macroeconomic indicators-reinforce the basic findings.
II. BACKGROUND
The IMF's work on data dissemination standards began in October 1995 following the Mexican financial crisis. The international community recognized the essential role of data transparency for meeting the challenges and risks of globalization and reducing the likelihood of financial crises. It called for timely dissemination of macroeconomic and financial data and an improved early warning system that would permit a swifter response to financial shocks. The Fund endorsed the establishment of standards to guide member countries in the public dissemination of economic and financial data. The standards aimed to enhance the availability of timely statistics, thereby contributing to the formulation and pursuit of sound macroeconomic polices, as well as improved functioning of financial markets. The SDDS was approved by the IMF Executive Board in March 1996 and the GDDS in December 1997.
The SDDS is a standard monitored by the Fund that focuses on dissemination of economic and financial data used principally by financial market participants. It requires subscribing countries to observe the standard and provide descriptions of the data (metadata), advance release calendars, and other information about their data dissemination practices. Subscribers must agree to post this information on the IMF's Dissemination Standards Bulletin Board (DSBB) and establish a National Summary Data Page (NSDP), an internet site linked to the DSBB.
The GDDS is a framework to guide countries in the development of sound statistical systems and dissemination of economic and financial data to the public. The GDDS calls for participating countries to prepare metadata and describe statistical practices and development plans over the short and medium-term, along with technical assistance requirements. Participating countries must update their metadata annually and describe how their data compilation and dissemination activities are keeping pace with their development plans and best statistical practices as set forth in the GDDS. Information on both the SDDS and GDDS are available on the DSBB.
The Fund has dedicated resources to outreach and technical assistance to promote SDDS and GDDS participation among member countries. Market participants generally view the Fund's data standards initiatives as useful. In particular, timely, high frequency, quality data permit precise calculation of measurable risks and reduce uncertainty that is not precisely measurable, but is instead subjective in assessments of country risk by market participants. 4 According to a 2002 Financial Stability Forum (FSF) report, "...for market incentives to work, market participants must be aware of the standard, judge it of relevance and use it in forming their risk assessments. Further, this must be reflected in the pricing or allocation of credit or investment in a particular economy or institution operating in that economy, in the form of differentiated credit ratings, borrowing spread, or asset allocations." FSF surveys and meetings found that market participants' familiarity with twelve key international standards varied widely, but that the SDDS and the International Accounting Standard were the best known and viewed as particularly useful.
III. DATA AND EMPIRICAL APPROACH
The influence of SDDS subscription and GDDS participation on sovereign borrowing costs is examined using pooled cross-section and time series data. Quarterly time series data on new issues of sovereign bonds, denominated in U.S. dollars, Japanese yen, and euros, 5 and key macroeconomic and credit indicators for a group of 26 EMCs and developing countries are analyzed (Appendix I).
Bond characteristics and issuance data were drawn from the IMF's Bonds, Equities, Loans (BEL) database. Spreads reported in the BEL database are defined as the annual yield to maturity at the time of the launch minus a "risk-free" benchmark yield. This benchmark yield is the annual yield for an industrial country government bond of the same currency and maturity. Launch yields represent actual borrowing costs incurred by EMCs and developing countries. This is in contrast to the well-know JP Morgan EMBI family of emerging market bond indices measuring secondary market spreads.
The panel dataset is comprised of some 320 sovereign bonds issued by the group of 26 EMCs and developing countries over the period [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . 6 The dataset has an unbalanced time dimension as sample periods for countries differ (Appendix Table 1 ), reflecting different bond issuance histories and the availability of sovereign credit ratings and macroeconomic data. The timeframe extends approximately seven years prior to, and following the opening of, subscription to the SDDS in April 1996 and participation in the GDDS in December of 1997. 24 of the 26 countries included in this study accounted for an average of 68 percent of the value of all new bond issues by EMCs and developing countries during 2000-2004. 7 The maturity of bonds in the panel dataset ranged from 1 to 30 years with a median of 7 years.
In addition to bond characteristics, the analysis accounts for country characteristics, including key macroeconomic performance indicators or sovereign credit ratings, and changes in institutional quality. The IMF's International Financial Statistics and World Economic Outlook and the World Bank's Global Development Finance were the sources for the macroeconomic variables. Information on IMF financial arrangements, SDDS subscription, and GDDS participation were drawn from the IMF's records, while country indicators of institutional quality were taken from the International Country Risk Guide prepared by the PRS Group Inc.
Sovereign credit ratings were drawn from publications of the three principal credit rating agencies: Standard and Poor's, Moody's, and Fitch. Following several analysts, beginning with Horrigan (1966) and continuing through Montford and Mulder (2000) , alphanumeric credit ratings are transformed into numerical ratings (Table A1 ). When more than one agency provides a rating, the mean of the numerical ratings is used. 6 The countries included in the panel were chosen to include countries subscribing to the SDDS and participating in the GDDS that had launched a significant number of foreign currency-denominated bonds during the period under consideration, and for which adequate quarterly macroeconomic data is available to conduct empirical analysis. Certain large EMCs, including India and Singapore, did not issue any sovereign foreign currencydenominated bonds between 1990 and 2002. Some countries, such as Ecuador, issued bonds only following SDDS subscription, providing no basis for before and after comparisons, and have not been considered. Although the Republic of South Korea's sovereign issues were quite limited during this period, bonds issued by the Korean Development Bank have been used to extend the panel database.
A. Sovereign Borrowing Cost Model
The cost of issuing a sovereign bond is assumed to be related to borrower and bond characteristics in a log-linear model:
where the dependent variable for cost (C i,t ) can be either the natural logarithm of the spread (SP i,t ) or the yield (YLD i,t ) for country i in period t, X i,t is a vector of explanatory variables, and u i,t is a random error term. Specifically, X i,t is composed of issuer and bond characteristics, indicators for macroeconomic performance or credit ratings, and participation in the Fund's data standards initiatives.
The central focus is to determine whether participation in the SDDS or GDDS reduce sovereign launch spreads or yields. After controlling for bond characteristics and macroeconomic performance, the influences of SDDS and GDDS participation are examined using dummy variables. The SDDS dummy variable equals zero prior to subscription and one in the quarter of subscription and thereafter. The GDDS dummy variable is similarly defined, and is based on the quarter that formal participation began (Table A2 ).
The selection of macroeconomic variables was guided by the literature 8 and include the rate of real GDP growth (YDOT), inflation differentials vis-à-vis the United States (DPDOT), primary fiscal balance (GPBAL), and the debt-export ratio of the borrowing country (DXR). In an alternative specification, these macro-indicators are replaced by the country's credit rating (CR), based on the view that ratings subsume the information content of macro variables and may reflect additional information, such as social and political considerations, that could bear on country risk and the cost of borrowing. 9 The potential effects of Fundsupported programs are also examined using a dummy variable (IMF). 10 The maturity of the bond (MAT), measured in years, is included as an exogenous variable. This follows the view that creditors take into account the risk of default, which increases with maturity, when determining the terms of a bond. Granger causality tests were carried out on spreads and maturities to rule out the possibility of simultaneity (Table 1 ). The hypothesis of exogeneity was accepted for all but four countries, where the results were mixed and inconclusive. Panel estimates proved robust to the exclusion of these countries, diminishing the importance of the simultaneity issue as a practical matter.
Another important bond characteristic incorporated in the model is the currency of denomination. The basic currency of denomination is the U.S. dollar, while dummy variables indicate yen and euro denominations (YEN and EURO, respectively). The dataset includes 55 bonds denominated in yen and 97 denominated in euros, representing 17 and 30 percent, respectively, of all the bonds considered.
The empirical analysis also incorporates quality indicators for a country's legal and bureaucratic framework. A measure of country institutional quality (INST) is included in the model so that progress in this area during the sample period by many of the countries included in this study could be estimated separately from improvements in data transparency and dissemination practices represented by SDDS and GDDS participation.
Pooled time-series cross-section estimation was carried out using Seemingly Unrelated Regression (SUR), a procedure that corrects for contemporaneous correlation and crosssection heterosckedasticity, which is particularly appropriate when dependent variables are correlated with a common or omitted variable. In this case, international liquidity conditions are a potential source of contemporaneous correlation, but cannot be accounted for in the panel estimation framework, as this would amount to a period effects model. Additionally, all estimations account for serial correlation. Panel unit root tests permitted the rejection of the hypothesis of nonstationarity at conventional levels of significance for all variables except credit ratings (Table 2) . 11 The stationarity of all but one of the variables obviates cointegration in the panel, permitting use of standard panel regression analysis. Because country fixed effects cannot be estimated using SUR with an unbalanced dataset, we present pooled least squares estimates with fixed effects, as a less-than-perfect substitute.
B. Launch Spreads
From equation (1), the estimating equation for launch spreads as a function of macroeconomic performance variables is:
When specified as a function of credit ratings, the estimation equation is:
Panel SUR estimation of the launch spreads equation yields a coefficient estimate for GDDS participation with the expected negative sign that is statistically significant from zero at conventional confidence levels (Table 3) . This point estimate implies that GDDS participation reduces launch spreads by over 9 percent, or 23 basis points on an illustrative total spread of 250 basis points (first column). The GDDS coefficient is also stable when estimated over differing time periods (Figure 2 ).
The estimated coefficient for GDDS participation is also significant and stable for different specifications of the model, including allowance for country fixed effects and substitution of credit ratings for macroeconomic indicators. The spread equation was estimated with country fixed effects using pooled least squares estimation owing to the unbalanced dataset (second column). The estimates of the model using SUR and pooled least squares with fixed country effects were repeated using credit rating as a substitute for the macroeconomic indicators of creditworthiness (third and fourth columns). Across these specifications, GDDS participation was estimated to reduce spreads by 20 to 35 basis points. 12 Although not reported, the model was estimated with fixed country effects using SUR over a truncated period that yielded a balanced time dimension for eleven countries. Over this truncated sample, the SUR estimate of the spread reduction for GDDS participation was over 40 basis points.
The estimated coefficient for SDDS subscription is statistically significant with the expected negative sign and magnitude very close to estimates obtained by Cady (2005) . Across the specifications for fixed country effects and alternative variables for creditworthiness (macroeconomic indicators versus credit rating), SDDS subscription was estimated to reduce launch spreads by 12 to 20 percent, or 30 to 50 basis points on a total spread of 250 basis points. SUR estimation of the model with fixed country effects using a balanced timeframe and spreads for 11 countries, yielded an estimated spread reduction for SDDS subscription of 58 basis points using the macroeconomic indicators and 31 percent using credit ratings.
Other variables in the spread equation have statistically significant estimated coefficients of the expected sign, except the inflation differentials, that are broadly in line with previous studies. The estimates of the coefficient for real GDP growth imply that spreads are lower in the range of 35 to 70 basis points when growth is ½ percent point higher. If the primary fiscal balance improves by ½ percentage point of GDP, the estimated reduction in spreads is 60 to 100 basis points. A decline in the debt-export ratio from 50 to 40 percent is estimated to reduce spreads by 13 to 23 basis points. The inflation differential variable has a statistically insignificant coefficient estimate of negligible magnitude. The significance of these macroeconomic indicators is consistent with cited studies, starting with Cantor and Packer (1996) . Improvement in the legal and bureaucratic framework of a country was found to lower spreads. Most of the countries in this study improved not only the transparency of their data and dissemination practices, but also in the quality of their institutional framework over the sample period. The variable constructed to measure institutional quality from indicators for the legal and bureaucratic framework had coefficient estimates whose magnitude and statistical significance were highly stable across the different specifications and estimation techniques employed in this study. A one-standard deviation increase in the institutional quality variable around its mean was estimated to reduce spreads by 35 to 42 basis points. By including an institutional quality variable in the model, the above discussed estimates of the benefits of GDDS participation and SDDS subscription are controlled for simultaneous improvements in institutional quality.
A country's commercial credit rating performs well as substitute for a collection of macroeconomic indicators, as found in previous studies.
13 Coefficient estimates for credit ratings are highly significant and stable. The SUR estimate for the full panel implies a 38 basis point reduction in launch spreads when the borrower's credit rating is upgraded one full notch from adequate payment capacity into the range of strong payment capacity.
14 The pooled least squares estimate with country fixed effects for the same credit upgrade was 25 basis points. Other studies that examined the stability of spread equations over different time periods also found a highly stable and significant credit rating impact, while coefficient estimates for macroeconomic indicators were less significant and varied in magnitude.
15
As discussed above, the coefficient estimates for the GDDS and SDDS variables using a country's credit rating did not differ significantly from the estimates using macroeconomic indicators. The reduction in launch spreads owing to GDDS participation was estimated to be 20 to 30 basis points, while that for SDDS participation was 35 to 45 basis points. As with the specification using macroeconomic indicators, these estimates controlled for institutional quality. The estimated reduction of 35 basis points in spreads for a one-standard deviation increase in the institutional quality variable around its mean was highly statistically significant.
The longer the maturity of a bond, the higher the spread. Longer maturity increases the likelihood that the creditworthiness or repayment capacity of the borrower will change over the term of the bond. The higher repayment uncertainty is estimated to increase spreads by about 5 basis points for an increase in maturity from 5 to 10 years.
Spreads on yen and euro-denominated bonds were significantly lower than on dollardenominated bonds. The negative coefficient estimates for the yen and euro dummy variables are highly significant across alternative specifications of the model, reflecting systematically lower yields over dollar-denominated instruments throughout the sample period.
A Fund-supported program has a measurable effect on launch spreads. When Fund support becomes effective, launch spreads were estimated to decline by about 10 basis points, perhaps reflecting market expectations that Fund-supported programs help to restore macroeconomic stability. This is consistent with the findings of Eichengreen, Kletzer, and Mody (2005) and Cady (2005) , providing additional evidence that Fund-supported programs are considered positively in financial markets to the extent that they convey information about a country's policies and capacity and willingness to repay.
The small positive estimated coefficient attached to the time trend (TIME) reflects the net effects of any time-related factors not otherwise accounted for in the model. Possible factors include an increasing investor base interested in EMCs, ample global liquidity throughout much of the sample period, as well as the Mexican and Asian crises and their subsequent dissipation. Our concern is to obtain the best possible unbiased estimators for the SDDS and GDDS coefficients, and the time trend is therefore included. As mentioned, these coefficient estimates also controlled for the overall improvement in institutional quality over the sample period. That said, all coefficient estimates are robust to the exclusion of the time trend, including the SDDS and GDDS coefficients, which remain consistently negative and statistically significant, but only marginally smaller in magnitude.
C. Launch Yields
Using equation (1), the specification for launch yields is:
The sovereign borrowing cost model was estimated using launch yields in place of spreads, with results consistent with those obtained for launch spreads. The coefficient estimates for SDDS subscription and GDDS participation are in line with those in the spread equation, with magnitudes reflecting the difference in scale between spreads and yields (Table 4) . This is consistent with the spread being the component of yield that reflects country risk. Estimation of the model with country fixed effects using pooled least squares did not significantly change the results, in particular for GDDS and SDDS participation using credit rating or the set of macroeconomic indicators. As with the spread equation, the estimated effect of a country's credit rating is highly significant and stable, while coefficient estimates for macroeconomic indicators were less significant. The SDDS and GDDS discounts in terms of basis points are closer to those obtained from the spread equation estimate using credit ratings-about 50 and 20 basis points, respectively.
In addition to the variables in the spread equation, the yield equation includes the benchmark international yield, whose highly significant coefficient estimate supports the specification of sovereign borrowing costs as the benchmark international yield plus a spread determined by characteristics of the borrower and bond. The yield specification is a more general form of the spread specification. The spread formulation is nested within the yield specification, but has a unit coefficient imposed on the benchmark international yield. In the yield specification, the coefficient attached to the benchmark yield is estimated without being constrained to unity. Regressions in level terms yield coefficient estimates attached to the benchmark yields that are not statistically different from unity. Our estimates of the unconstrained specification reinforce the basic results from the spread equations, but also lend support to the convention of using spreads to measure country risk. • Credit ratings, as mentioned, serve well as a summary measure of creditworthiness in place of the set of macroeconomic indicators. A one-notch shift in credit rating from adequate payment capacity to strong payment capacity is estimated to reduce launch yields by about 40 basis points;
• Improvement in the legal and bureaucratic framework of one standard deviation increase from the mean of the institutional quality variable is estimated to reduce launch yields by 25 to 35 basis points; and
• Fund-supported programs are estimated to reduce launch yields upon approval by an estimated 10 to 20 basis points.
IV. CONCLUSIONS
The policy implications of our findings are straightforward. Although macroeconomic performance and the level of public debt are fundamental in determining access to international capital markets on favorable terms, participation in the Fund's data standards initiatives can provide significant cost savings to sovereign borrowers. Our results indicate that sovereign borrowers have financial incentives to participate in the GDDS and even larger incentives to subscribe to the SDDS. For the Fund, maintaining the credibility of the SDDS as a monitored standard is critical, since continued financial benefits, specifically the lower cost of sovereign borrowing, to subscribers depend on their observance of all provisions of the standard. To strengthen this aspect, the Fund plans to issue annual reports on SDDS observance beginning in 2007.
The 11 GDDS participants considered in this study had borrowed in international capital markets prior to the launch of the GDDS. Consequently, our findings should not be construed as implying that GDDS participation alone contributes to market access. Generally, the rationale for GDDS participation is to improve statistical practices rather than gaining market access. However, previously established creditworthiness and access appear to have been enhanced by GDDS participation, perhaps by reducing uncertainty in the view of investors, sufficiently to warrant a small interest rate discount.
With regard to the SDDS, in practice it is difficult to distinguish if it is the content of the standard or the fact that observance is monitored by the IMF that is most relevant to investors. Further, investors may not fully distinguish between the GDDS as a statistical development system and the SDDS as a monitored standard. Investors could view both SDDS subscription and GDDS participation as a signal of lower uncertainty about the reliability and serviceability of economic and financial data. This may enable investors to make better-informed assessments, which, in turn, could warrant lower risk premiums for EMCs and developing countries. Our estimates indicate that the SDDS discount is larger than the GDDS discount, consistent with the fact that the requirements of the SDDS, the monitored standard, are significantly more stringent than those of the GDDS, the developmental system.
Financial globalization, or at least that aspect related to international investors' search for yield in EMCs and developing countries, is supported by the Fund's maintenance of the credibility of standards for statistical dissemination and development. The dedication of resources to technical assistance to support participation in the IMF's data standards initiatives and to monitor countries' observance of these standards, as well as to align both the SDDS and GDDS with the Fund's data quality framework, encourages dissemination of high-quality economic and financial data. This study found evidence of lower sovereign borrowing costs for EMCs and developing countries that met these standards. This financial incentive can, in turn, improve data quality and dissemination standards in the virtuous cycle alluded to by Fischer (2002) . Notes: LLC and IPS signify the Levin, Lin, and Chu test and the Im, Pesarin, and Shin test, respectively. Asterisks indicate unit root tests based on individual effects (*) and individual effects and linear trends (**) with automatic lag length (minimum to maximum) selected using the Schwarz information criterion. For the debt-export ratios (DXR), the series for Costa Rica, Croatia, Jamaica, Lebanon, Lithuania, Romania, and Uruguay exhibited insufficient variability to estimate first round regressions and were dropped from the tests. For the maturity variables (MAT), the time series for Guatemala, Malaysia, and Romania exhibited insufficient variability to estimate first round regressions and were dropped from the test, as was Malaysia in the case of the tests for YLD. Notes: * = global estimation period for the unbalanced panel; see Table 1 for country-specific sample periods; t-statistics reported in parentheses. ■ International Country Risk Guide, PRS Group Inc., for indicators of law and order and bureaucratic quality. The institutional quality index used in this study is the sum of these components of the ICRG's overall political risk rating. The law and order indicator ranges from 1 to 6 and bureaucratic quality from 0 to 4. In this study's sample of countries and time period, the institutional quality variable varies from zero to 10, with a mean of 5.3 and standard deviation of 2.2. This study experimented with including other components of the ICRG's overall political risk rating, but found the indicators for law and order and bureaucratic quality to produce the most robust estimates of the effect of institutional quality in the models for launch spreads and yields. Experimentation with adding other indicators produced only negligible and statistically insignificant variation in the empirical results for the GDDS and SDDS variables. 
